Enzymatically catalyzed HES conjugation using microbial transglutaminase: Proof of feasibility.
Polymer-drug and polymer-protein conjugates are promising candidates for the delivery of therapeutic agents. PEGylation, using poly(ethylene glycol) for the conjugation, is now the gold standard in this field, and some PEGylated proteins have successfully reached the market. Hydroxyethyl starch (HES) is a water-soluble, biodegradable derivative of starch that is currently being investigated as a substitute for PEG. So far, only chemical methods have been suggested for HES conjugation; however, these may have detrimental effects on proteins. Here, we report an enzymatic method for HES conjugation using a recombinant microbial transglutaminase (rMTG). The latter catalyzes the acyl transfer between the gamma-carboxamide group of a glutaminyl residue (acyl donors) and a variety of primary amines (acyl acceptors), including the amino group of lysine. HES was modified with N-carbobenzyloxy glutaminyl glycine (Z-QG) and hexamethylene diamine (HMDA) to act as acyl donor and acyl acceptor, respectively. Using (1)H NMR, the degree of modification with Z-QG and HMDA was found to be 4.6 and 3.9 mol%, respectively. Using SDS-PAGE, it was possible to show that the modified HES successfully coupled to test compounds, proving that it is accepted as a substrate by rMTG. Finally, the process described in this study is a simple, mild approach to produce fully biodegradable polymer-drug and polymer-protein conjugates.